Droughts in Africa cause severe problems such as crop failure, food shortages, famine, epidemics and even 14 mass migration. To minimize the effects of drought on water and food security over Africa, a high-resolution 15 drought dataset is essential to establish robust drought hazard probabilities and to assess drought 16 vulnerability considering a multi-and cross-sectorial perspective that includes crops, hydrological systems, 17 rangeland, and environmental systems. Such assessments are essential for policy makers, their advisors, and 18 other stakeholders to respond to the pressing humanitarian issues caused by these environmental hazards. In 19 this study, a high spatial resolution Standardized Precipitation-Evapotranspiration Index (SPEI) drought 20 dataset is presented to support these assessments. We compute historical SPEI data based on Climate 21 Hazards group InfraRed Precipitation with Station data (CHIRPS) precipitation estimates and Global Land 22 Evaporation Amsterdam Model (GLEAM) potential evaporation estimates. The high resolution SPEI dataset 23 (SPEI-HR) presented here spans from 1981 to 2016 (36 years) with 5 km spatial resolution over the whole 24 Africa. To facilitate the diagnosis of droughts of different durations, accumulation periods from 1 to 48 25 months are provided. The quality of the resulting dataset was compared with coarse-resolution SPEI based 26 on Climatic Research Unit (CRU) Time-Series (TS) datasets, and Normalized Difference Vegetation Index 27 (NDVI) calculated from the Global Inventory Monitoring and Modeling System (GIMMS) project, as well 28 as with root zone soil moisture modelled by GLEAM. Agreement found between coarse resolution SPEI 29 from CRU TS (SPEI-CRU) and the developed SPEI-HR provides confidence in the estimation of temporal 30 and spatial variability of droughts in Africa with SPEI-HR. In addition, agreement of SPEI-HR versus NDVI 31 and root zone soil moisture -with average correlation coefficient (R) of 0.54 and 0.77, respectively -further 32 implies that SPEI-HR can provide valuable information to study drought-related processes and societal 33 impacts at sub-basin and district scales in Africa. The dataset is archived in Centre for Environmental Data 34 Analysis (CEDA) with link: http://dx.doi.org/10.5285/bbdfd09a04304158b366777eba0d2aeb (Peng et al., 35 2019a) 36
there is no best drought index for all types of droughts, because every index is designed for a specific 86 drought type, thus multiple indices are required to capture the multifaceted nature of drought. Nevertheless, 87 the Standardized Precipitation Index (SPI) is recommended by the World Meteorological Organization 88 (WMO) for drought monitoring, which is calculated based solely on long-term precipitation data over 89 different time spans (McKee et al., 1993) . The advantages of SPI are its relative simplicity and its ability to 90 characterize different types of droughts given the different times of response of different usable water 91 sources to precipitation deficits (Kumar et al., 2016; Zhao et al., 2017) . However, information on 92 precipitation is not enough to characterize drought; in most definitions, drought conditions also depend on SPEI datasets at global scale. The SPEIbase provides gridded SPEI with a 50-km spatial resolution, and is 105 calculated from Climatic Research Unit (CRU) Time-Series (TS) datasets, which are produced based on 106 measurements from more than 4000 ground-based weather stations over the world (Harris et al., 2014) . The these datasets have been applied for various drought related studies at global and regional scales (e.g., Chen Yuan et al., 2013) . Therefore, the availability of a high-resolution drought index dataset may contribute to an 120 improved characterization of drought risk and vulnerability, and minimize its impact on water and food 121 security by supporting policy makers, water managers and stakeholders. Conveniently, with the 122 advancement of satellite technology, the estimation of precipitation and evaporation from remote sensing 123 datasets is becoming more accurate (Funk et al., 2015a) . It was produced by blending a set of satellite-only precipitation values (CHIRP) with GLEAM and CHIRPS is also resampled to the same grid size of SPEI from CRU TS in order to quantify 222 their correlation and disentangle whether the added value of the former arises from its increased accuracy or 223 higher resolution. In the following part, the high (5-km) resolution SPEI is referred to SPEI-HR, while the 224 coarse 50-km resolution SPEI is referred to SPEI-CRU. June, 1995. The high spatial resolution SPEI (SPEI-HR) is based on CHIRPS precipitation and GLEAM potential evaporation, 239
while the coarse spatial resolution SPEI (SPEI-CRU) is calculated from CRU TS datasets. 240 241
In order to quantify how different is SPEI-HR from SPEI-CRU, the correlation between them is calculated 242 for each grid cell over the whole study period. Figure 2 shows the correlations for time-scales 1, 3, 6, 9, 12, 
Comparison against root zone soil moisture and NDVI 261
To gain more insights into their significance and applicability, the SPEI datasets are compared with NDVI 262 and RSM. Figure 4 shows the results of the spatial and temporal comparison between 6-month SPEI and 263 RSM as indicated by Törnros and Menzel (2014) . Figure 4a The correlations shown here are all significant at the 95% confidence level. 283 284 285 area-mean SPEI and NDVI is shown in Figure 5c . Both SPEI-HR and SPEI-CRU show agreement with 294 NDVI, with R=0.54 and R=0.47, respectively. In addition, the comparison between 6-month SPEI and 295 NDVI for the entire data record was also calculated, with R=0.24 for SPEI-HR and R=0.21 for SPEI-CRU 296 significant at 95% confidence level ( Figure A3 ). While these correlations are admittedly low, overall results 297 suggest that the SPEI has a positive relation with NDVI, which is also reported by previous studies (e.g., 298 Törnros and Menzel, 2014; Vicente-Serrano et al., 2018). The lower correlations against NDVI than against 299 RSM are likely due to complex physiological processes associated to vegetation, and the fact that ecosystem 300 state is driven by multiple variables other than water availability (Nemani et al., 2003) . Furthermore, there 301 are also clearly documented lags between precipitation and NDVI, with NDVI time series typically peaking 302 one or even two months after the period of maximum rainfall (Funk and Brown, 2006) . Finally, Table 2   303 summarizes the correlation between SPEI and NDVI at different time scales. Compared with the results 304 presented in Table 1 for RSM, the correlation with NDVI shown in Table 2 is also generally lower, and the 305 highest correlations appear between 9-and 24-month SPEI (R>0.5). are all significant at the 95% confidence level. 315 316 317 Altogether, the comparisons between SPEI and RSM and between SPEI and NDVI indirectly indicate the 321 validity of the generated SPEI datasets. Therefore, the generated high-resolution SPEI-HR from satellite 322 products has potential to improve upon the state of the art in drought assessment over Africa. 
Conclusion

351
The study presents a newly-generated high-resolution SPEI dataset (SPEI-HR) over Africa. The dataset is 352 produced from satellite-based CHIRPS precipitation and GLEAM potential evaporation, and covers the 353 entire African continent over the time period from 1981 to 2016 with spatial resolution of 5-km. The 354 accumulated SPEI ranging from 1 to 48 months is provided to facilitate applications from meteorological to 355 hydrological droughts. The SPEI-HR was compared with widely used coarse-resolution SPEI data (SPEI-356 CRU) and GIMMS NDVI as well as GLEAM root zone soil moisture to investigate its capability for drought 357 detection. In general, the SPEI-HR has good correlation with SPEI-CRU temporally and spatially. They both 358 agree well with NDVI and root zone soil moisture, although SPEI-HR displays higher correlations overall. 359 These results indicate the validity and advantage of the newly developed high resolution SPEI-HR dataset, 360 and its unprecedentedly high spatial resolution offers important advantages for drought monitoring and 361 assessment at district and river basin level in Africa. 
